Thyrotrophin regulation of apical and basal exocytosis of thyroglobulin by porcine thyroid monolayers.
Exocytosis, the ultimate step in thyroglobulin secretion, has been studied in porcine thyroid cells cultured in monolayers on the permeable bottom of culture chambers. We have previously demonstrated, using this culture system, that apical secretion accounts for 85-95% of total secretion of newly synthesized thyroglobulin. When cells were cultured for several days with bovine TSH (25 microU/ml) in the basal medium, the rate of glycoprotein accumulation in the upper compartment was three times higher than that in the absence of TSH. In contrast, the rate of thyroglobulin released into the basal medium (5-15% of total secreted thyroglobulin) appeared unmodified by chronic TSH stimulation. To investigate the effect of acute TSH stimulation on thyroglobulin exocytosis in the apical and basal compartments, pulse-chase experiments were carried out with the same culture system. The release of radiolabelled thyroglobulin (1.5-h pulse) into the apical medium was increased threefold during the 2-h chase period under TSH stimulation. The radiolabelled thyroglobulin released into the basal medium was increased only 1.5- to 2-fold, and stimulation disappeared after 1 h. The effect of TSH was maximal when the chase medium contained 50 microU TSH/ml. However, cells cultured for several days in the presence of 25 microU TSH/ml before the pulse-chase experiment, appeared desensitized to acute TSH stimulation. Similar responses were observed when the chase medium contained 8-chloro-cyclic AMP or cholera toxin. This study provides another example of the pleiotropic effect of TSH, mediated by cyclic AMP, on the sequential steps of thyroglobulin gene expression in cultured thyroid cells in which the polar character of the epithelial cells is well preserved.